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Additional file 8. Analysis of LacI family TFs in the studied Lactobacillales genomes. 

 

The 26 of reconstructed carbohydrate metabolism regulons are controlled by TFs belonging to LacI protein 

family. Proteins of LacI family are well studied and broadly distributed in bacterial genomes [1-3]. In 

Lactobacillales species, 8 LacI regulators were previously analyzed experimentally [4-11]. Also, regulation by 

12 LacI family proteins was previously studied in L. plantarum using comparative genomics approaches [12]. 

In this work we used known structural information about interactions between LacI family proteins for 

prediction of TFBS motifs for novel regulons. The new predicted TFBSs were compared with the known motif 

for related TFs and similarity between new and known TFBS motifs was used as an additional criterion for 

confirmation of the motif prediction accuracy. 

Most of the reconstructed LacI family TF regulons control the peripheral carbon utilization pathways. For 

some pathway more than one LacI TF regulons were observed For example, two maltose/maltodextrin ABC 

transporters are controlled by two non-orthologous TFs from the LacI family in the Streptococcaceae. The 

malEFG operon is always regulated by MalR protein. The malXCDA operon is regulated by MalR in four 

Streptococcus spp. and under control of MalR2 in three other Streptococcus spp. Additionally, in majority of 

the studied genomes malEFG and/or malXCDA operons are also regulated by global catabolism regulator CcpA 

(Fig. S1). 

TFBS motifs for 26 studied LacI family TFs are similar to each other and levels of similarity between 

different motifs is in a good agreement with the distances between cognate TFs (Fig. S2). Most of binding 

motifs for studied LacI family regulators are even palindromes of 16 to 20 b.p. Motifs for the GalR and LacR 

are exceptions and have structure of are odd palindromes. Such change of evenness for these motifs have been 

described previously [12], but still have not got appropriate explanation. The binding motif for CcpB 

orthologous group of TF conserved the structure of even palindrome but central CG nucleotides, typical for 

binding motifs of related TFs, was changed to GC. Previously the same features of binding motifs were 

observed for CcpB regulator from B. subtilis [13] which is orthologous to the Lactobacillales CcpB proteins. 

Functional distribution of LacI family TF regulons reflects the picture of the whole regulation of carbohydrate 

metabolism: the regulation of one metabolic pathway can be realized by different non-orthologous regulators 

even within the single LacI family of regulators. 

 

Figure S1. Regulation of genes for maltose and maltodextrin transporters in Streptococcaceae genomes.  

Genes are shown by arrows, the orthologous genes are shown by the same color. TF binding sites are shown by circles (see 

color labels in the top right color of the figure). 
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Figure S2. Compressed phylogenetic tree for studied LacI family TF orthologous groups. 

Blue branches correspond to Streptococcaceae specific regulators; red branches correspond to Lactobacillaceae specific 

regulators; double blue and red branches are used for regulators present in both studied lineages. TFBS motifs logos for each 

TF orthologous row and biological roles for reconstructed regulons are shown on right. Different regulons with the same 

biological role are connected by angle lines.  
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